subassemblies are often grouped with other work-in-
process awaiting parts. Next, by a manual process involv-
ing an army of floor expediters, dispatchers send the mate-
rial wherever it is needed.

The problem with work-in-process inventory is that it
exists in unnecessary amounts, largely because the con-
tractor earns money on a progress basis. The lack of visi-
bility available with integrated systems hinders efficiency.
When a scheduling problem or shortage occurs, manage-
ment often shifts the focus of the work force from what
needs to be built to what can be built. The outcome does
not affect the company's revenue, but the firm may build
years' supplies of some subassemblies and therein force
component shortages on subassemblies needed in the near
future. The sheer physical presence of the inventory is also
detrimental to operations since it promotes loss of material
and quality problems. The latter result from the need to
retrofit in order to comply with engineering changes.

Engineers are constantly making changes to improve
products, and in the process they create some very large
problems for the manufacturing organization. The most
obvious one is simply communicating these changes to the

floor. Procedures need to be in place to release changes on
a timely and coordinated basis, but even a good configura-
tion management system is a manual process if the sys-
tems are not integrated. In the defense environment, the
process is especially complex because each part may be
serialized, and changes may affect only specified units for
particular contracts.

Rescheduling, The most significant of all problems in
this environment is the inability to schedule and reschedule
during the manufacturing process. It underlies all the
above problems and collides head-on with the main cul-
tural obstacle to change: the program-versus-plant orienta-
tion to production.

Many defense contractors have a "contract only" or
"program only" view of their manufacturing operations.
This mind-set results in separate scheduling by program,
separate stockrooms, separate work centers, and even sep-
arate control systems, all of which are a result of the cus-
tomer's requirement to report status by contract, While ef-
fective, these separations are inefficient and redundant.
The most obvious example is inventory control. The con-
tractor maintains accounting segregation, and usually

What is manufacturing resource planning?

The concept of manufacturing resource
planning was developed in the 1960s. In its
earliest configuration (generally referred to
as MRP-I), It was a computer technique
known as material requirements planning.
During the 1970s, it evolved into MRP-II, or
manufacturing resource planning.

Manufacturing resource planning is
based on the philosophy that efficient man-
ufacturing results from clear and precise
communication throughout the organization.
This communication starts at the engineer-
ing stage, continues through production
planning and material planning, and eventu-
ally involves the stockroom, shipping, and
the receiving docks. Participants include
clerical personnel as well as foremen, plan-
ners, and management at all levels.

Underlying the process is the principle
that material availability (without excess) Is
the most Important factor In on-time and ef-
ficient production. A user first creates a
master schedule and then employs
software Co analyze the bills of material and
determine the optimal production and ven-
dor delivery schedules.

All software for manufacturing resource
planning uses a common algorithm that an-
alyzes each requirement for all parts (both
assembled and purchased) and calculates
supply schedules according to each part

and each company's unique characteristics.
The algorithm subtracts available Inventory
from gross material requirements to deter-
mine net requirements, which in turn allow
the software to generate time-phased work
orders and material requisitions.

A module for planning capacity require-
ments uses the routing file to determine
how the work can be scheduled and loaded
through the various functional departments
of the shop. Each week the system replans,
taking into account work accomplished and
new work to be scheduled; it then provides
follow-up information to control the execu-
tion of the material supply plan.

Included in the plan's execution Is the
scheduling and control of all associated ac-
tivities, such as requisitioning, work order
preparation, receiving, Issuing, inspection,
and rework. Because a central data base
houses all planning and control activities,
the users can access any Information
needed to complete these functions. And
because the system maintains the inter-
relationships of the data, users can stay
abreast of events occurring in other areas
that affect their functions.

Manufacturing resource planning is often
depicted as a closed-loop process- (see the
figure). It translates top management's stra-
tegic business goals into marketing plans,

supports those plans with production plans,
and then translates the production plans, by
end item, into a detailed master schedule.
The master schedule, in conjunction with In-
formation from engineering, Inventory, and
purchasing, provides the basis for calcula-
ting component delivery and production
schedules. Capacity planning indicates
whether the plant has the resources to meet
the plan. Finally, workers execute the plan.
The execution is monitored and the plan ad-
justed, If necessary, based on actual per-
formance.

Manufacturing resource planning is a for-
mal process which works only if a clear and
timely communication network exists.
Changes to the schedule, product, or proc-
ess must be Immediately communicated to
avoid problems in execution. The process Is
most effective when used with on-line com-
puter software running off a centra! data
base. That software should assist in the ex-
ecution and control of the entire process.

Defense contractors became interested In
manufacturing resource planning following
some recent advances In the software In-
dustry. Specifically, selected software now
contains all traditional functions plus new
ones designed for the defense Industry.
These new functions are as follows.

Configuration management serves as the
standard blll-of-material module In manufac-
turing resource planning. The software in-
cludes the manufacturing bill of material
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